The term 'Panopticon' has been used more or less loosely, since Jeremy Bentham first coined the word, to refer to any prison -or indeed any other kind of institutional building -which has a centralised plan and some sort of observation post at the middle.
All this is odd, since architectural historians and social scientists, most prominent among them Michel Foucault, have attributed enormous influence to Bentham's Panopticon. 5 They have seen it as the original model for a new kind of supervisory power relation across a whole range of nineteenth century types of institution: not just prisons, but schools, hospitals, barracks and factories. In
Foucault's own words:
In the 1830s, the Panopticon became the architectural programme of most prison projects.
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[and]
The fact that it should have given rise, even in our own time, to so many variations, projected or realized, is evidence of the imaginative intensity that it has possessed for almost two hundred years [...] Whenever one is dealing with a multiplicity of individuals on whom a task or a particular form of behaviour must be imposed, the panoptic scheme may be used.
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Janet Semple, author of the only monograph on the Panopticon, has said that Foucault 'and other revisionist historians, link the penitentiary with the evolution of the whole apparatus of social control developed in response to the needs of the emerging industrial capitalist society '. 8 In this paper I will not address directly these kinds of political and sociological claims. My focus is instead on the design of Bentham's building, taken on its own terms. Why -despite Foucault -was it so rarely copied, and why did radial prisons on the model of Pentonville succeed -at least numerically? I will suggest that there were many contradictions at the heart of the Panopticon's design, most of them stemming in truth from its central guiding idea -that of arranging prisoners in a circle, watched
by an all-seeing eye at the centre. These contradictions were many of them resolved in the radiating plan of Pentonville.
First however it is necessary to provide some background to the intense Inmates were left alone and unsupervised for much of the time. Different kinds of prisoner were held together in promiscuous confusion: men, women and children;
hardened criminals and first-time offenders; prisoners on remand and debtors mixed with thieves and murderers. Not surprisingly, there was violence and intimidation, there was sexual depravity, and young detainees became corrupted. The prisons too were repositories of disease, the most dangerous of which was 'gaol fever', now known to be a form of typhus. Howard estimated that more died from this cause in 1773 and 1774 than went to the gallows. 12 The infection was even carried by prisoners into the courts. The authorities were greatly alarmed by one occasion at the Old Bailey in April 1750 when those present noticed a particularly 'noisome smell'. 13 A week later two judges, a lawyer, several of the jury and more than forty others developed high fevers and died.
It is against this backdrop that one can understand the urgent efforts towards prison reform around the turn of the eighteenth and nineteenth centuries. So the governor's quarters were to be hung with blinds or curtains, through which he and his staff might look out through small peepholes. This meant however UCL Bentham Project Journal of Bentham Studies, vol. 9 (2007) 9 that the centre of the building would have been in more or less complete darkness.
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Bentham struggled and struggled to achieve his goal of one-way vision, but as we will see he was ultimately defeated (he would have been very excited about CCTV). Also Bentham discovered that there was not enough room in the middle of the building to house all of the other functions needed by a prison: lodgings for the doctor and chaplain, a chapel, stores and so on. And if they were built at the centre, they would obviously block the all-important views of the cells.
In 1791 Bentham asked the architect Willey Reveley to draw up a revised design, which was intended to remedy some of these defects ( Figure 6 ). Notice that between the central tower and the cells is a gap -Bentham calls it the 'annular well' -about two metres wide and rising the whole height of the building.
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They are not shown in Figure 10 , but there are staircases in this annular well and bridges crossing from the tower to the cell balconies. Figure 11 reproduces a delicately water-coloured cross-section by Reveley for comparison that includes the staircases and bridges, the iron columns supporting the galleries, the water tank in the roof and the chaplain in his pulpit. The inspection galleries are again designed so that the officers can look out, but so that the prisoners -at least in theory -cannot look in. 24 Ibid., p. 70. The text refers to figures showing lines of sight from the inspection galleries into the cells; but these seem to be missing from 'Postscript -Part I'.
The interiors of the passages are painted black, and the openings are covered with blinds in which small peepholes are cut. The 'dead parts' all front onto the main access road, and the straight corridors lead out to the exercise yards at the rear.
Around the whole site is an enclosing wall with two guard towers. Rather surprisingly however these towers look outwards and have no views over the prison grounds.
Bentham was much more concerned with the threat of a mob breaking into the prison than with the possibility that the inmates might get out on their own initiative. He was motivated in this by the recent and painful experience of the Gordon Riots of 1780 -to which he alludes -when the rioters sacked Newgate Gaol and released its occupants. This actually was the principle on which the rotundas at Stateville were designed ( Figure 15 ). There was a glazed lookout post at the centre, and nothing else.
This was a huge waste of useless -and in the Stateville case poorly lit -space. Alfred
Hopkins, a prominent American prison architect referred to the Stateville rotundas as '... the most awful receptacle of gloom ever devised...' 29 But there was an operational consequence that was much more serious, vividly described by a former Stateville inmate, Paul Warren. 'They figured they were smart building them that way. They figured they could watch every inmate in the house with only one screw in the tower.
What they didn't figure is that the cons know all the time where the screw is. It is not of course sufficient for the warders just to observe. When they see trouble they have to act: they have to go rapidly themselves, or they have to send their colleagues to sort out the problem. Bentham was reluctant to acknowledge this point.
He believed that whenever a prisoner misbehaved, a warder would see this, would The seats around the two ring-shaped structures in the middle of the Panopticon, as mentioned earlier, were intended for those attending divine worship. The seating was not however for the prisoners but for members of the public visiting the building on Sundays. The prisoners -at least some of them -were to watch from their cells.
Reveley's coloured cross-section ( Figure 11) shows that the position of the pulpit was not to be central, since Bentham appreciated that people seated behind the preacher would not be able to hear him clearly -something he tested by actual experiment. Vaux's menagerie at Versailles, which had an octagonal pavilion with the King's salon at the centre, surrounded by the animals' cages. Bentham certainly had zoos in mind when he proposed a mass-produced sculpture depicting foxes and wolves to be placed above the entrances to penitentiaries. The implication was that these were ferocious beasts, but ones that there was some hope of taming. He even pressed the prospects of the Panopticon as a tourist attraction: '[i]s it possible that a national penitentiary-house of this kind should be more at a loss for visitors than the lions, the waxwork, or the tombs?' ('Postscript, Part II', Bowring, iv. p. 133) He does not however mention Le Vaux's building among his acknowledged architectural models for the Panopticon, which included the rotundas in Dublin and at Ranelagh Garden in Chelsea, and John Wood's Circus at Bath. Bentham's first inspiration was his brother Samuel's 'inspection house' manufactory in Russia in which he employed unskilled peasants under strict supervision in the 1780s.
the prisoners on the floors without views be moved out onto the access galleries on the floors above or below for the duration of the service. 33 How this was to be organised, and the prisoners kept in order throughout, he did not say. He did however specify that when brought out of their cells, the prisoners should wear masks to conceal their identities. Here is another consequence of not leaving the Panopticon empty, but placing obstacles to vision at its centre.  The prisoners surround the warders. Should the prisoners manage to seize the two entrances, they have all the staff trapped.
 If all cells are to be seen from the inspection point, then the whole of the centre of the building must be empty, resulting in much wasted space (as at Stateville).
Any other structures placed in the centre of the building (annular galleries, a chapel) will partially block the inspectors' views of some of the cells.
 If the fronts of the cells are barred, Bentham's desire for 'one-way vision' is enormously difficult to achieve. Once the warders come out of their hiding places, the prisoners can see them coming. The strange wheel-like structures in the grounds require some explanation.
Pentonville, like Haviland's first American prisons, was designed as described for solitary confinement. The inmates slept and worked in their individual cells, which they left only to take exercise and to attend divine service. Elaborate precautions were taken to prevent prisoners from even seeing other prisoners on these occasions. The wheel shapes are made up from wedge-shaped exercise yards, one to a prisoner, supervised by guards in the central lookout huts. These are indeed truly Panoptical structures. Prisoners were brought to these yards one by one from the cells, with the guards using whistles or bells to coordinate the transfer process. The prisoners that is to say were separated in time as well as space. Perhaps this system was excessively cumbersome. 42 In any case it seems soon to have been abandoned in favour of a regime whereby prisoners took exercise together but wearing caps with long peaks (known as 'beaks') to discourage talking ( Figure 21 ). the knotted ropes and keep them taut so that they would be spaced apart and walk alone, not in groups. During services in the chapel they were separated in wooden cubicles. Figure 22 shows the view from the pulpit. It was, as Philip Priestley says, a 'segregated congregation'. Cambridge, Massachusetts, 1983, pp. 443, 445 and 536-538. Journal of Bentham Studies, vol. 9 (2007) 29 outside the building from the observatory itself. But there are windows in the nearer parts of the wings from which this is possible; and the remaining external areas are of course covered by the peripheral guardhouses. 
